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CHEMICAL COMPOUNDS 



The present invention relates to hitherto unknown 
compounds or f^ula I. to salts thereof, to methods Tor 
produce said new compounds, to pharmaceutical composi- 
tions contains the new compounds, to dosa.e units of 

tions and to methods for treating patients 
the compositions, ana 

. mals) using said new compounds and compo- 
(includine animals; using 

sitions. 

nunds of the invention, vhich are valuable 
The compounds 01 »-nc 

+ i r*e> are represented by 
in the human and veterinary practice, 

the general formula I: 



Of 3 
CH 2 CH 2 -CH-NH-CH-C 

in vhich the asymmetric centers a 
ration, and in vhich R stands for 



(I) 



11 have the S-configu- 



H 



H t 
or 



^M^^CO-R 2 



(la) 




(lb) 




( Ic) 



N-CH„COOH (Id) 
I 2 



2 

and R 1 and R~ , which can be the same or different, each 

stands for hydrogen, lower alkyl, aryl-lower alkyl , or 

-A-O-C-D; provided that at least one of R or R~ is -A-O-g-D; 

where°A stands for -CH(R 3 )-, -CH 2 -CH(OH)-CH 2 - , or 

_ CH _ C =C-CH 0 - , where R 3 is hydrogen, lower alkyl or aryl- 
2 | | 2 
C O 

lower alkyl; lower alkyl stands for straight or branched 
Cl -C 6 -alkyl, aryl stands for unsubstituted or substituted 
pnenyl or naphthyl , and D-C-O- stands for the radical of 
a carboxy group containing°compound (D-COOH) with diuretic 
and/or saluretic activity. DCOO- may e.g. be derived from a 
sulfamoylbenzoic acid or aryloxyacetic acid diuretic, but 
any diuretic and/or saluretic compound containing a carboxy 
group may in principle for. the DCOO- moiety of the com- 

pounds of formula I. 

The below cited patents describe diuretics from 
which the DCOO-radical may be derived, this list not to 
be considered as limiting the scope of the present 
invention: 

U.S. Patent No. 3,755,383 
U.S. Patent No. 3.875,150 
U.S. Patent No. 3.63*«.583 
U.S. Patent No. 3, 806,53*» 
U.S. Patent No. 3.971,819 
U.S. Patent No. 3.985,777 
U.S. Patent No. 3.758,522 
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U.S. Patent No. 3.7°0,584 
U.S. Patent No. 3,7°3.*«59 
U.S. Patent No. 3, 816,^82 
U.S. Patent No. 3,828, 05<> 
U.S. Patent No. 3.787, **21 
U.S. Patent No. 3.897,**76 
U.S. Patent No. l»,Ol8,79'i 
U.S. Patent No. 3.950,376 
U.S. Patent No. 3,072,886 
U.S. Patent No. 3.989,7^5 
U.S. Patent No. 3.898,266 
U.S. Patent No. 3,950,380 
U.S. Patent No. 3,058,882 

U.S. Patent No. 3.255.2M 

U.S. Patent No. 208, 535 

U.S. Patent No. *»,096,267 

U.S. Patent No. *4 , 296, 122 

U.S. Patent No. U, 291, 050 

U.S. Patent No. U.258,059 

U.S. Patent No. 14,2^9,021 
U.K. Patent No. 1,217,172 

German Offenlegun.sschrift No. 2,917,997 

U.S.S.R. Patent No. 7 1 *9,829 

U.S.S.R. Patent No. 7*«0,769 

European Patent Application No. 5 6.970 

JaP anese Patent Application No. 8X-83.69 



More particularly, R ± and R., may represent, hydrogen 
or a methyl, ethyl, propyl, i sopropyl , butyl, isobutyl, 
sec-butyl, or tert -butyl radical, one of the isomeric pentyl 
radicals, e.g. tert-pentyl and neopentyl. or one or the 
isomeric hexyl radicals, e.g. 1 , 2 , 2- trimethylpropyl or 
l^ethyl-l-ethylpropyl, or benzyl or phenethyl or -A-O-C-D; 
and R 3 stands for hydrogen or methyl. 

The compounds of the invention are readily ab.u.bod 
after oral administration. They have a pronounced anti- • 
hypertensive and diuretic effect and are in particular 
valuable in the treatment of hypertension and congestive 

heart failure. 

The salts of the present compounds are primarily salts 
with pharmaceutical^ acceptable acids vhich form salts 
vl th the secondary amino group in the molecule. As examples 
of pharmaceutical^ acceptable, non-toxic acids vhich may 
form part of the present salts, mention may be made of 
e.g. hydrochloric, hydrobromic and hydroiodic acid, phosphoric 
acid, sulphuric acid, nitric acid. p-toluenesulphonic acid, 
methanesulpnonic acid, formic acid, acetic acid, propionic 
acid, citric acid.' tartaric acid, maleic acid, and pamoic 

In case that R 1 or R 2 stands for hydrogen, the com- 
pounds of formula X can furthermore for^ salts with bases 

, - „ their Z vitterionic form, 
or can be used an tneir zw-l 

The compound of for«ula I can be synthesized us.n* 
„.thods and synthetic procedures veli Knovn to the e,an 



skilled in the art. In one method, a compound of formula I 
in which R 2 stands for -CH^O-g-D can e.g. be synthesized by 
the following sequence of reactions: 



C1S0 0 CH 0 C1 



DCOO 



3 2 » DCOOCH„C1 



NaI DCOOCH^I 



CU 

1 3 < 



C 6 H 5 CH,-Og-NII-CH-CO-N 

CH c0 °" 
C 6 H 5 CH 2 -Og-KH-CH-CO-N , ^ 

CO0CH 2 -0-C-D 

H,; Pd-on-C 

catalyst, 
in CH COOH-HC1 ^ CH 3 ~n 
H N-CH-CO-N 



COO-CH, 



HC1 



NaCNBH, 



C,H,CH 0 CH 0 -C0-COOR 
purification 



in which D and B 1 hav. the above meaning, and 



stands 



for 



H 



or 




or 




N-CH 2 CO0H 



In another method, a compound of formula I, (with sub- 



structure lb), in which R~ is hydrogen, and R = -A-O-g-D, 
A being -CH 0 - f can be prepared in the following way: 



aClS0 o CH o Cl f/ \ 
CH 2 CH 2 C-COO- ^ 2 » <^J^CH,CH 2 |-COOCH 2 C1 

OL-Alanyl-L- prol Jne 

CH CH C-COOCH O-C-D ; > 

-CH 2 CH 2 C-tuutn 2 u |( NbC nBH 3 , purification 

° ° to the S.S.S-st ereoi somer 

OCHgCHg-CH-NH-CH-COl/ I 
dOOCH 9 OC-D J ' 

- b COOH 

D having the above meanings. 

In still another method a compound of formula I can 
be prepared in the following way: A reactive derivative of 
a compound of formula IV having the S,S, -configuration 

aCH 9 -CH 2 -CH-NH-jH-COOH (IV) 
600R 1 

is reacted with an ester of an amino acid of formula RH 
( R 2 + h) having the S-conf iguration , R 1 and R having the 
above meanings, to give the desired compound of formula I. 
For certain R 2 * H the compounds of formula I can subse- 
quently be transformed to compounds of formula I in which 



R 2 = H. 



In a further method, a compound of formula I, in 
which -A- stands for -CH,,- and R 1 and/or R 2 stands for 
DCO0- can be synthesized according to the following reaction 



scheme : 



2 



^ ^-CH 2 CH 2 



CH 



CH o CH o -CH-NH-CHC0-N 



COOH 



i 

COOH 



DCC0CH o T ; 1 Mol base 



OCH o CH 2 -CH-NH.Lc0-N J 
500CH 0 OCOD ^ ' 



COOH 



DCC0CH o I; 1 Mol base 
CH, 



\-CH 2 CH 2 .CH.NH-CHC0-N J 
COOCH^OCOD J"' 



C00CH o 0C0D 



in which D and -N^ J have the above meanings. 

COO- 

Tn still a further method, a compound of formula I 
.A- is -CH 2 - and R 2 is DCOOA-, can be prepared as 



in which 
follows: 



CH , 



OCH 0 CH 2 -CH-NH-CH-C0- 
COOR 1 



V 

COOH 



R 1 J= H 



DC00CH 2 I 



CH. 

f " \ 



CH 2 CH 9 -CH-NH-CH-C0-N, 
COOR 1 



V 



COOCH,-OCOD 



nings, and R 1 has the above 



in which D has the above mea 
■irtaiiJiiK* except hydrogen. 

Jn another method, a compound of formula I is pro 
duced according to the following reaction scheme: 

CH. 



A VcH o CH 2 -CH-NH-CH-C0-N ) 
COOR 1 I* 



R 1 * H 



COOH 

ciso^-a-ci 



\i CH. 



/ V- CH „CH o _CH-NH-CH-CO-N x ) 



2 2 = 



COOR 



^C^O-A-Cl 



NaT 



* CH 3 

X-CH^CH^-CH-NH-CH-CO-" 



COOR 



H-CH-CO-N. / 

V 



COO-A-I 



DCOONa 
CH 



3 



/ VcH 0 CH 0 -CH-NH-CH-CO-N x J 



2 2 = 



COOR 



> 



1 



c=o 

6-A-O-C-D 

o 

for R 1 = CH -<Q) 



CH- 

f ' 



/~^V ch 2 ch 2 -ch-nh-ch:co>tI J 

\=-/ COOH r=o 

6-A-O-C-D 



6. 



A having the above meanings, and having the above in -anings 
except hydrogen. 



in still another method, a compound of formula I is 
produced according to the following reaction scheme: 

/^KH 0 CH 2 -CH-NH-CH-CO-N * * » 

\=-S COOH 



COOR 



ClSO^-A-Cl 



I CH. 



</ ^ C H ,CH o -CH-NH-CH-CO-N 



COO-A-C1 



COOR 



Nal 



+ CH 3 

^ y. C H.CH„-CH-NH-CH-CO- 



2 2 r 

COC-A-I 



V. 



COOR 



DCOONa 
1 3 



/ ycH^CH^-CH-NH-CH-CO-N, 

C=0 JqOR 2 
6-A-O-C-D 

0 



V 

COOR 



for R 2 - CH 



aCH,CH 2 -CH-NH-jH-CO-^ # . 
C=0 COOH 
6-A-O-9-D 

A havi™, the abce *eanin 9 s, arf havi*, the a*«e neani^s 
except hydrogen. 
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If, in any of the above preparations of compound 
I, a temperary protection of one or more functionalities 
in one of the starting materials, or intermediates, is 
appropriate, e.g. a protection of an amine, and/or a 
carboxyl function, protective groups (e.g. benzyloxy 
carbonyl, and/or benzyl groups) can be introduced at a 
suitable stage in the synthesis, e.g. in the starting 
materials, removal of the protection can take place later 
in the synthetic sequence, e.g. as the last step. 

It is a further object of the invention to provide 
pharmaceutical compositions, including compounded compo- 
sitions vhich are useful in the treatment of hypertension 
and congestive heart failure in the human and veterinary 
practice, and which may be used for enteral or parenteral 
administration, but preferably for oral use. 

With this object in view, the compositions of the inven- 
tion contain as an active component at least one compound of 
formula I or a salt thereof as defined together with solid, 
semisolid or liquid pharmaceutical carriers and/or diluents. 

In the said compositions, the content of therapeu- 
tically active material in the carrier substances can vary 
between 1# and 95# by weight. The compositions can be 
worked up to various pharmaceutical forms of presentation, 
such as disintegrating, effervescent, or sustained-release 
tablets, pills, dragees, suppositories, capsules, powders, 
suspensions, and the like. 
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Pharmaceutical^' acceptable, non-toxic, organic, or 
inorganic, solid, semisolid or liquid carriers and/or auxi- 
liary agents can be used to make up compositions containing 
the present compounds. Gelatine, sugars and sugar alcohols, 
starches, starch derivatives, cellulose and cellulose deri- 
vatives, magnesium or calcium stearate, talc, naturally 
occurring or modified, vegetable and animal fats and oils, 
mineral oiJ.,, gums, polyalkyleno glycols; polyvinyl deri- 
vatives, buffers, organic acids, carbonates, or other known 
carriers and/or auxiliary agents for medicaments are all 
suitable . 

Furthermore, the compositions may contain other 
therapeutically active components vhich can appropriately 
be administered together with the present compounds, such 
as p-blocking agents, pot.ssium chloride, potassium sparing 
diuretics, and antihypertensives etc. Such compounded 
compositions may be administered in mixtures or in forms 

* ceoarated from each other, 

where the active components are separatee 

e.g. in multi-layer tablets. 

Another object of the invention resides in the selec- 
tion of a dose of the present compounds and a dosage unit 
of the compositions of the invention which dose and dosage 
unit can be administered so that the desired activity is 
achieved without simultaneous secondary effects. In the 
human therapy the present compounds are conveniently admini- 
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stered (to adults) in dosage units of the compositions con- 
taining not less than 0.5 nig and up to 100 mg, preferably 
from 1 mg to 50 mg. 

By the term "dosage unit" is meant a unitary, i.e. 
a single dose which is capable of being administered to a 
patient, and which may be readily handled and packed, 
remaining as a physically stable unit dose comprising 
either the active material as such or a mixture of it with 
solid or liquid pharmaceutical diluents, carriers, solvents 
and/or auxiliary agents. 

In the form of a dosage unit, the present compounds 
ma y be administered once or more times a day at appropriate 
intervals, always depending, however, on the condition of 
the patient, and in accordance with the prescription made 
by the medical practitioner. 

Thus, a typical daily dose will be an amount of from 
0.01-3 mg/kg body weight per day of the present compounds 
preferably an amount of from 0.02 - 2 mg/kg body weight/day. 

In the continuous therapy of patients, enteral admini 
stration forms such as disintegrating tablets, capsules, 
suspensions or the like are the appropriate forms, whereas 
in some instances, as mentioned above, sustained release 
formulations may be used as well. 

In the veterinary practice the above pharmaceutical 
compositions may also be used, preferably in the form of 
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dosage units containing an amount of the present compounds 
calculated according to the weight of the animal in question. 

Still another object of the invention is to provide 
a method or treating patients suffering from hypertension, 
and congestive heart failure, the method comprising admini- 
stering to the patient an effective amount of the present 
compounds. The present compounds are typically administered 
in amounts of 0.01 - 3 mg/Ug body weight of the. patient/day, 
corresponding to, for adult human patients, from approximately 
0. 5 - 2 00 mg per day. The preferred dosage range is fromO.C 2 

to 2 mg/kg body weight /day. 

I„ the treatment of patients, the present compounds 
can he administered either alone or together with other 
therapeutically active compounds, as described above. Such 
combined treatment can be performed with formulations con- 
taining more or all of the therapeutically active compounds, 
or these may be administered in separate formulations, 

^multaneously or with suitable intervals, 
these being given simultaneously 

In the treatment of patients, the daily dose is 

. . „ 0 _ i n divided dosages, 
administered either at one time, or in 

e.g. two, three or four times a day. 

The invention will be further described in the fol- 
lowing Preparation and Examples which are not to be con- 
strued as limiting the invention. 
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Preparation 1 

(Sl-Benzoxvcarbonvlproline. pot assium salt, tnonohvdra te 

A suspension of (S)-benzoxycarbonylproline (25 g) 
in water ( 170 ml) is adjusted to P H 7-5 by addition of 
1 N KOH while stirring. The resulting solution is evapo- 
rated in vacuo . The crystalline residue is triturated 
with acetone (lOO ml) and thereafter the potassium salt 
is collected by filtration. 

Preparation 2 

i «i_ «sulf amoy lbenzpate 

3-Ethylamino-*.-phenoxy-5-sulfa m oylbenzoic acid 
(4.2 «). is dissolved in a mixture of methylene chloride 
(I.OO -1) and water (U00 ml), containing sodium hydrogen 
carbonate (H.O g) . and tetrabu tylammonium hydrogen sulfate 
(0.1. g). A solution of chloromethyl chlorosulf ate (2.3 g) 
in methylene chloride (25 ml) i- added dropwise while 
stirring at room temperature. Stirring is continued for 
15 minutes, whereafter the two layers are separated. The 
acueous layer is extracted with methylene chloride ( 5« ml) 
The combined methylene chloride phases are extracted 
wi th saturated aqueous sodium hydrogen carbonate solution 

. . . „ at er {"> x lOO ml). After 
(100 ml) and washed twice with water V- x x 

nPtroleum ether is added 
drying over magnesium sulfate, petroxe 

to the filtrate to precipitate the crude title compound. 
A rter collection by filtration and recry stallization from 

+u~r- it is obtained with a melting 
chloroform-petroleum ether it is oo 

point of 157 - 158°C . 



A 11 

Preparation 1 

^-Ethvlamino-fr-phenoxv-5-sulfaniov lhenzovloxymethvl (S)- 

-N-benzoxvcarboiivlDrolina t e 

A mixture of clilorome thy J 3-ethylom ino-'i-phenoxy- 
lamoylbenseoate (8.85 e) . (S )-benzoxycarbo..y 1 pro I i no . 
potassium salt , monohydrate (8.78 s) , sodium iodide (8.62 g) , 
and acetone (2*0 ml) is stirred in the dark for 6 days. 
Thereafter the reaction product is precipitated by slow 
addition of vater (lU 5 ml). After collection by filtra- 
tion and drying in air, it is redissolved in boiling 
acetone (170 ml). The hot solution is filtered, and the 
pure compound precipitated by addition of vater ( 10 ml ) 
while cooling. After collection by filtration, it was 
obtained with a melting point of l6k - 165 C. 

Preparation U 

Chj thvl ^ph P nnvv-^nroPVlamino-5-sulfamoYlbenzoate 

By replacing in preparation 2 3 -ethylamino-i-phen- 
oxy-5-sulfamoylbenzoic acid by an equimolar amount of 
2*-phenoxy-3-propylamino-5-sulfamoylbenzoic acid and 
following the procedure described, the title compound 
is obtained with a melting point of l69-170°C 



□MC(VY>in ^no 



I - 
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Preparation 5 
1-Ethvlan.ino-ii-Dhenoxv- 5- su lfamovlbon^vloxvmethvl 
fs)-prolinate. hydro chloride 

A suspension of 3- e thy 1 ami no-'i— phenoxy- 5- su I famoyl- 
benzoyloxmethyl (S) -N-benzoxycarbonylprol inate (3.5* g> 
a mixture of acetic acid (UO ml) and U N hydrochloric acid 
(3 ml) is shaken in a hydrogen atomosphere in the presence 
of palladium-on-carbon catalyst (G.2S <r) The reaction is 
controlled by tic-chroma tography (silica gel plates; 
ethyl acetate: formic acid: water; 8:1:1 ; visualization 
2 5 H and 360 nm) , the reaction product shoving an rf- value 
of 0.35- 

After completion of the reaction, the catalyst is 
removed by filtration, and the filtrate is evaporated in 
vacuo. The residue is triturated with diethyl ether result- 
ing in crude amorphous hydrochloride, which is crystallized 
by standing in ethyl acetate (lOO ml), isolated by filtra- 
tion, and dried in air. 

Preparation 6 

.v^^thvl i.-^i»ro-2-furfnrv1 amino- 5-su1famo Y lbenzoate 
A solution of chloromethyl chloro sulfate (3-6*. ml) 
in methylene chloride (200 ml) is added to a stirred 
m ixture of methylene chloride (6kO ml) and water {6UO ml) , 
containing **-chloro-2-f urf urylamino-5- sulf amoylbenzoic 
acid (13.28 g), sodium hydrogen carbonate (11.52 g) and 
tetrabutylammonium hydrogen sulfate (0.70 g) . Addition 
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cpl... arte, 3D minutes, and stirring at DO C ,* 
continued Tor H — «" aqueous layer is extracts. 
w itn .ethylene chl.riO. (-'00 ml). The tot.! methylene 
chloride solution is Oris, over -"ate, Cher- 

co8 led an, Tittered. The filtrate — - "duced .. 

,00 ml in and petroleum < ' " 

ario , tate the chloromethyl ester. It 
ally added to precipitate 

Jested .V —on and -ashed uith — 

i66-l68°C (dec.)* 
Melting poxnt: loo 100 

Prepara tion ? 

Chloromethyl a-chloro-2-furfuryl.mino-5-sulf.moyl- 

,. (ll „ ,) is added to a solution of sodium iodide 
benzoate 111.-* 6/ 

(,, n 5 .) in dry acetone (60 ml). The fixture is stored 
ov .rni e ht at room temperature. Chloroform ( 1 5 0 ml, is 

• nar fi a llv evaporated in vacuo; 
added, and the mixture is partially 

• seated with further chloroform ( 1 50 ml) 
the process is repeated wi 

tnne The resulting suspension is extracted 
to displace acetone. The 

„ laver is dried over 
wi th water (200 ml). The chloroform layer 

, , filt ered. The filtrate 

macnesium sulfate, charcoaled and filter 

vo lum. is reduced in ^ »• ">° - - "'^ ^ ^ 
(75 0 .1, is equally added to cause crystallisation o 

^ filtered off end vashed with 

the title compound which is filtered 

petroleum ether. Melting point: 131-l^C. 
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C hlagMfijJiyJ irsh ^v-i-n-nvrrnTidino)-VsMlfflmoY l - 

4-Phenoxy-3-(l- P yrrolidino)-5-sulfamoylbenzoic acid 
(1.65 g) was dissolved in a mixture of methylene chloride 
(90 ml) and water (90 ml), containing sodium hydrogen 
carbonate (1 ? 52 g) , and tetrabutylammonium hydrogen sulfate 

(0.15 g). 

A solution of chloromethyl chlorosulf ate (0.86 g) in 
.ethylene chloride (20 ml) was added dropwise while stirring 
at 5«C. Stirring was continued for 15 minutes and for 3 
hours at room temperature, whereafter the two layers were 
separated. The aqueous layer was extracted with methylene 
chloride (50 ml). The combined methylene chloride phases 
were extracted with freshly prepared, saturated aqueous 
sodium hydrogen carbonate solution (70 ml), washed twice 
with water (2 x 70 ml) and with saturated aqueous sodium 

chloride solution (70 ml) . 

After drying over magnesium sulfate, petroleum ether 
was added to the filtrate, to precipitate the crude title 
compound. It was purified by flash chromatography on 
silica gel 60 (230 - 400 mesh) (Mercf at 1.5 bar nitrogen 
with an eluent consisting of methylene chloride: ethyl- 
acetate (98:4). 

The fractions were analyzed by TLC, and the fractions 
containing the title compound, (Rf . 0.26, on a silica gel 60 
F-254 plate (Merck) with the same eluent as used for the 
flash chromatography, and visualized by UV (254 and 360 
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nm)>, were combined and evaporated in vacuo . 

After recrystallization of the residue from acetone- 
petroleum ether, the title compound was obtained with a 
melting point of 171-171. 5«C. 

preparation 9 

n . |n . r1 .. . «.n n H-nhenoxv- 1 ninr Yl i mino-^nlf^oY l - - 
, |||1Tnv1 n l , T ,-..i „rhnnv1-V n H r nVlprnnvn-»1»nYl- 

Chloromethyl 4-phenoxy-3-propylamino-5-sulf amoyl- 
b entoate (2.2 ,) was dissolve* in dry acetone (100 ml). 
sod ium iodide (0.9 g> wes added, end the mixture 
tor S hours at room temperature. Then ethyl diisopropylemin. 
,0.71 ,) and a solution of benzyl <S,S,S)-N-(l-carboxy-3- 
-phenylpropyU-alanylprolinate • (2.5 g, in acetone (100 .1, 
was added, and the stirring 'continued for 5 days at 35 - 

After evaporation iruJracu* the residue was treated 
with a mixture of diethyl ether (50 ml) and ethyl acetate 
,100 ml). The precipitated sodium halogenides and ethyl 
diisopropylammonium halogenides were removed by filtratxon 
.,*., cooling of the mixture for 2 hours. The salt mixture 
was washed with ethyl acetate. 

The ethyl acetate was joined with the filtrate and 
washed with water (3 x 100 ml) and with saturated sodium 
chloride (100 ml). Precipitated benxyl <S,S,S)-H-U- 
-carboxy-3-phenylpropyl)-alanylprolinate • was filtered off 

and the filtrate was dried over magnesium sulfate and 
*U.S.Patent No. 4,374,829 
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evaporated ir vacuo- 

The residue was flash chromatographed , twice, on 
silica gel 60 (230 - 400 mesh) (Merck) at 1.5 bar nitrogen 
with an eluent consisting of methylene chloride: ethyl 

acetate (65:35). 

The fractions were analyzed by TLC, with the same 
eluent as used for the flash chromatography and visualized 
by UV (254 and 360 nm) . The fractions containing the title 
compound with a Rf value: 0.33 on a silica gel 60 F-254 
plate (Merck) were combined and evaporated In vacuo. 

The title compound was obtained as a colourless 

amorphous powder. 

The proton NMR-spectrum ((CD^SO) showed signals 
at 6 = 0.65 (3H, t, J-7), 1.04 (3H, d, J-7) , 1.15-1.50 
(2H, m), 1.6-2.3 (6H, m) , 3.0 (2H, «) , 3.5 (2H, m) , 4.4 (1H, 
»), 5.08 (2H, S). 6.00 (2H, s) , 6.8 (2H, d) , 6.95-7.5 (4H, 
m), 7.33 (5H, s), 7.73 (1H, d) . 



prppara|-ir>n 10 




p r »1 inate 

Chloromethyl 4- P henoxy-3-(l-pyrrolidyl)-5-sulfamoyl- 
benzoate (328 mg) was dissolved in dry acetone (20 ml), 
sodium iodide (132 mg) was added, and the mixture stirred 
for 3 hours at room temperature. Precipitated sodium 
chloride was not removed from the mixture. Then ethyl 
diisopropylamine (103 mg) and benzyl (S,S,S) -N- < 1-carboxy- 
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3-phenylpropyl>-alanylprolinate * (350 mg) was added, and 
the mixture was stirred at 35 - 40«C for 2 days. 

After evaporation. in_yacua the residue was treated 
with ethyl acetate (10 ml) to crystallize a mixture of 
sodium halogenides and ethyl diisopropylammonium halogenides 
by standing in the refrigerator overnight. The salt mixture 
was removed by filtration and washed with, ethyl acetate. The 
ethyl acetate was combined with the filtrate and washed with 
water (3 x 10 ml) and saturated sodium chloride solution (10 
ml ). After drying over magnesium sulfate, the filtrate was_ 

evaporated in vacuo .. 

The pale yellow residue was flash chromatographed . 

twice, on silica gel 60 (230 - 400 mesh) (Here*) at 1.5 bar 
nitrogen with an eluent consisting of .ethylene chlorrde: 

ethyl acetate (65:35). 

The fractions were analysed by TLC with an eluent 
consisting of .ethylene chloride, ethyl acetate ,60=40, and 
visualised by OV .254 and 360 n»> . The fractions containing 
the title compound <*f = 0.24 on a silica gel 60 F -254 plate 
(M.rcR)) were combined and evaporated in-**** to yield the 
title compound as a straw coloured, amorphous powder. 

The proton HMR-spectrum UCD^CO) showed signals 
at * - 1.15 (d, 3H). 1.6-2.0 (».12H>, 3.2-3.8 <*, 8B, . 4.50 
m , 1H,, 5.11 Cs. 2H>, 6.06 (s. 2H). 6.42 (., 2H, , 6.7-7.5 
tm , 16H,, 7.65 (d. a-2. W). 0.01 (d, 0-2. 1H). 
* U.S. Patent No. 4,374,829 
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Preparation 11 
BPngyl fS. g^-W-rW-f 1 -r-a rhov y-3-phen vlp rQP Vl l-fllnnVl L=M= 
-/inrian-?-Y' 1 -gl yr inatP . hydrochloride 

Thionyl chloride (5.4 gj was added to benzyl alcohol 
(38 ml) at approx. -5*C, during 10 minutes, with stirring. 
After stirring for another 5 minutes at approx. -5»C, (S,S)- 
-N-[ N-[ l-carboxy-3-phenylpropyl] -alanyl] -N- ( indan-2-yl ) - 
-glycine (4.4 g) was added in portions, during 15 minutes, 
at -5°C to -10«C. The cooling bath was then removed, and 
stirring was continued at room temperature for 24 hours to 
yield the title compound in solution as a reaction mixture 
which was used in Preparation 12 without further 
purification. 

Prppfir**" 8 ^" 12 

Ffnr y i {ff . pi-w-f K-hen r v ioy v carbonvl -N-r l-carhoxy-3-pheny l^ 
p ropyl 1-pi*n Y TI-N -Hnrian-?-v1 )-ntvcinate 

To the reaction mixture of Preparation 11, containing 
benzyl (S,S)-N-[ N-C l-carboxy-3-phenylpropyl] -alanyl] -N- 
-(indan-2-yl)-glycinate, hydrochloride, was added chloroform 
(100 ml), benzyloxy carbonyl chloride (2.6 g) and saturated 
aqueous sodium bicarbonate solution (50 ml). The mixture was 
stirred for two hours at approx. 25«C, during which period 
the P H was monitored by means of a pH-meter, and kept at a 
P H of approx. 8.5 by the appropriate addition of 2N aqueous 
sodium hydroxide solution. The reaction mixture was then 
acidified to pH 2.0 with 4 N aqueous hydrochloric acid, and 
the phases were separated. The aqueous phase was extracted 



once with chloroform (25 .1). and the combined chloroform 
phases were extracted once with water (25 ml,, dried with 
^nesium sulfate and evaporated i*-^ The residue was 
fl „h chromato 9 raphed on a silica 9 el 60 ,230-400 mesh, 
column. usin 9 as eluent first diethyl ether: petroleum ether 
(1 .„. then methylene chloride: petroleum ether: ethyl 
Letate: acetic acid ,20:25:5:0.5,. The fractions contain, 
the aesired compound were coined and .„ = ^ 
^ to yield the title compound as an amorp 

X0. ««, H-NMR (CDC1 . tetramethylsilane - >• 

, IB, 2 25-3.50 (m. 7B> . 3-" <»' 18) ' 
1.10 (m, 3B), 1.90 <»>. »>' 2 -" 

i n ml. 4.60-5.40 (m, 6H). 
3.65 (d, J=17, 1H), 4.30 (d, a=17 , 1H) , 

7.0-7.5 (m, 20H). 

Preparation 13 

~ b °rr!o^^^ 

. N -U-car b o,y-3-phenylpropyn-.lanyl^- ( indan-2-yl,- 

9lV cinate ( 3.0 9 , . sodium hydro 9 en carhona te . - ^ 

tetrabutylammonium hydro 9 en sulfate (0.16 9 ) 

Uer (12 ml, and methylene chloride ,12 ml was s.ed 

S olotion of chloromethyl — — ^J^/^ the 

/i «n at 20 # Cr with stirringi 
.ethylene ' « » , chlotiae ,50 

„ lxtot e was st, r ed f. ^ ^ 

mU wss added, and after P ^ 
phas e wa, washed with «^«» - ' 
sulfate and evaporated ia-SiaCU^ The 
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to flash chromatography on a silica gel-60 (230-400 mesh) 
column, using a mixture of methylene chloride and ethyl 
acetate (98:2) as eluent. The appropriate fractions were 
combined and evaporated to yield the title compound as an 
oil . 

100 MHz H-NMR (CDC1 , tetramethylsilane 6=0): 

3 

1.25 (m, 3H), 2.00 (m, 1H) , 2.30-3.40 (m, 7H) , 3.70 (d , 
J=18, 1H), 4.00 (d, J=18, 1H), 4.33 (m, 1H) , 5.15 (m, 4H) , 
4.9-5.8 (m, 4H) , 7.0-7.5 (m, 19H) . 

Preparation 14 

R»n»y1 fS.QA-W-rN-he n ^ylnwnarbonvl-4-r 1-1 OrtOTTtethPX YCA ThOTl 
yl.VI-phony^r^vn — a 1 anyl 1 — N— ( 1 ndan — 2— Vl ) — <T 1 Vf? j 113 1 6 

A solution of sodium iodide (1.85 g) in acetone 
(13 ml) was added to a solution of benzyl (S,S) -N- [N-benzyl- 
oxycarbonyl-N- [l-chloromethoxycarbonyl-3-phenylpropyl ]- 
-alanyl ]-N- ( indan-2-yl) -glycinate (0.43 g) in acetone 
(13 ml), and the mixture was stirred for 20 hours. It was 
then evaporated in vacmo. and the residue was treated with 
methylene chloride (15 ml), filtered and evaporated in 
gaciifl to yield the title compound as a syrup. 

100 MHz NMR (CDC1 , tetramethylsilane 6 =0): 
1.25 (m, 3H), 2.00 (m, 1H) , 2.4-3.4 (ro, 7H) , 3.70-4.20 (d , 
ABq, 2H) , 4.30 (m, 1H) , 4.9-5.6 (m, 6H) , 5.80 (m, 2H) , 
7.10-7.50 (m, 19H). 

Prppfir^f 15 

p pn^yi rs.fi. s^N-h p nttYitwyfiarhonvl-N- p -rn rhoxy-3-phen y l - 



?007 1 PQA t > 
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prn p y n -ainriYlFr" 1 <nate 

Benzyl (S.S.S) -S-C l-carboxy-3-phenylpropyl] -alanyl- 
proiinate • (4.2 «> was ai.solvea in a mixture of ehioroform 
,40 ml, and triethylamine (2.6 ml,. Benzyloxycarbonyl- 
ehloriae (1.5 ml) aadeo with stirring. After 1 1/2 hour 

actional triethylamine (0.6 .1, ana benzyloxycarbonyl- 
chloriae (0.4 .1) -as aaaea. Stirring was continuea for 
hour .ore. after which water (20 .1), followed by 1 M 
agueous phosphoric acid (20 .1, was aadea. The water p ase 
W as extractea with chloroform .20 ml), ana the coined 

.v,»fl twice with water (2 x 10 ml), 
chloroform phases were washed twice wi 

aci ed with magnesium sulfate and evaporated in^=— 
r esidue was flash chromato 9 ra P hed on a silica gel 60 
(230 -400 mesh) column using a mixture of petroleum ether 
ethyl acetate and acetic acid (50=50=0.5, as an eluent. The 
appropriate fractions were combined and evaporated lo 
to yield the title compound as a syrup. 
!00 MHz*H-NMR (COC1 , tetramethylsilane 6-0,= 
X.„ ,m. 3„,.l.B-2.2 (m.4H,. 2.5-4.0 ... 7H,. 4.5-5.0 «m. 
2B). 5.0-5.35 (m, 4H), 7.0-7.5 (m, 16H, . 

rrrrnrat'"" 16 

caItmpyl=a;: p helu a P rnpYl WD a nvlprol m a te 

By following the procedure of Preparation 13. except 
th .t in the eluent the ratio between methylene chloride and 
ethylacetate was ,5=5, and by replacing benzyl ,..«- • » 
- b enzyloxocarbonyl-N- tl-carboxy-3-phenylpropyl ,-alanyl !-« 

* U.S. Patent No. 4,374,829 
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-(indan-2-yl)-glycinate with benzyl (S,S,S) -N-benzyloxy- 
carbonyl-N- Cl-carboxy-3-phenylpropyl] -alanylprolinate , the 
title compound was obtained as an oil. 

100 MHz H-NMR (CDC1 , tet ramethyls ilane 5 = 0): 
1.22 (d, J=7, 3H), 1.8-2.2 <m, 5H) , 2.2-2.9 (m, 3H) , 3.3-3.9 
(m, 3H), 4.40 (m f 2H) , 5.0-5.7 <m, 6H) , 7.0-7.4 (m, 15H) . 



p rpr *rafeion 17 

r nrhnnv1- 7 -r h<anvl P rQnv11 -nl an vlprol inate 

By following the procedure of Preparation 14, and by 
replacing (s,S) -N-[N-benzyloxycarbonyl-N-[ 1-chloromethoxy- 
carbonyl-3- P henylpropyl]-alanyl N-( indan-2-yl) -glycinate 
with benzyl (S,S,S)-N-benzyloxycarbonyl-N-[l-chloromethoxy- 
carbonyl-3-phenylpropyll-alanylprolinate, the title compound 

was obtained as an oil. 

100 MHz H-NMR (CDC1 , tetramethylsilane 6=0): 
1.22 (d, 3=6, 3H), 1.8-2.3 (in, 5H) , 2.3-2.8 <m, 3H) , 3.3-3.9 
(» 2H), 4.1-4.5 (m, 2B) , 4.9-5.3 (m, 4H) , 5.70, (bs 2H) , 
7.0-7.4 (m, 15H) . 



l . F «. hY i am <n r-^-p>'^"»v-^"^»m<>v1 hfnTnYlftxYmf>1 ' hYl fs ' s ' s) ~ 
_ N - ( i -n* rh.^nw-^-nhprY 1 pmpvT \ * 1 anvl nrol 1 nflfp . hyd LQ= 

To a chilled solution of (S,S)-N-(l-carbethoxy-3- 
phenylpropyl) alanine (1.4 g), 3-ethylamino-4-phenoxy-5- 
-sulfamoylbenzoyloxymethyl-(S)-prolinate, hydrochloride 
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(2.4 g), and hydroxybenztr iazole (0.74 g) in dimethylform- 
aroide (20 ml), N,N-dicyclohexylcarbodiimide (1.03 g) is 
added in small portions while stirring. Thereafter the 
reaction mixture is allowed to reach room temperature. After 
stirring for 5 hours, the reaction mixture is filtered, and 
the filtrate evaporated in vacuo. The residue is purified 
by flash chromatography on silica gel eluting with ethyl 
acetate: ethanol: acetic acid (90:10:0.5). The eluates are 
analyzed by TLC-chromatography (ethyl acetate: formic acid: 
water (8:1:1). The fractions showing the spot with an 
Rf-value of 0.74 are combined and evaporated in varno . The 
residue is dissolved in ethyl acetate containing 2% of 
water. 4 N Hydrochloric acid (2.5 ml) is added, and 
thereafter the solvents are removed by evaporation in 
v ^ nf> . The residue is triturated with diethyl ether, and 
the resulting amorphous title compound is filtered off and 

dried in air. 

The proton NMR-spectrum ((CD^SO + D^O) showed 
signals at 6 = 3.1 <2H, q) , 4.45 <1H, m) , 5.95 (2H, bs) , 
7.4 (1H, d), 7.69 (1H, d) . Tetramethylsilane was used as 
internal reference. 

f<[| ff , c%- M -M ff ^- F^rfMrvl amina-4-smfnTnoYl- 

hrnTnYl ^ v ^ n , r mrnnnv T VVphenylrrnpyl 1- ^ 1 anvlprnl ine 

A solution of (S,S,S)-N-tl-carboxy-3- P henylpropy3]- 
-alanylproline (0.92 g) , and sodium hydroxide (0.1 g) in 
water (125 ml) is evaporated to dryness in vacuo . The 
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residue is dried by azeotropic distillation with ethyl 
methyl ketone in vacuo. The resulting sodium salt is 
dissolved in diroethylformamide (100 ml). Iodomethyl 
4-chloro-2-furfurylamino-5-sulfamoylbenzoate (1-18 g) is 
added, and the mixture is stirred for three hours at 20*0. 
The solvent is removed in vacuo (0.5 mmHg) at 20-C. The 
residue is partitioned between water (100 ml) and ethyl 
acetate (100 ml). The ethyl acetate layer is extracted with 
water (25 ml) followed by saturated sodium choride solution 
(10 ml), dried with magnesium sulfate and evaporated ia 
„r.uo. The residue is purified by flash chromatography on 
silica gel 60 (230 - 400 mesh) (Merck) at 1.5 bar nitrogen 
with an eluent consisting of ethyl acetate: ethanol: acetic 

acid (80:20:0.5). 

The fractions ate analyzed by TLC. and the fractions 
containing the title compound (Rf - 0.3 2 on a silica gel 60 
F-254 plate (Merck) . with the same eluent as used for the 
flash chromatography, and visualised by UV (254 and 360 nm, ) 
are combined and evaporated i n vacuo - The residue is 
dissolved in ethyl acetate (25 ml), filtered through 
D icalite$)and evaporated. The residue is treated with 
ethyl ether (10 ml) and filtered to yield the title compound 

as an amorphous powder . 

The proton NMB-spectrum ((CD^CO ♦ O^) showed 

signals at 6 - 1.20 (3B. d) . 2.7 (2H. t), 3.35 (IB. t) . 4.4 
(1H , m,, 4.66 (2H. s). 6.05 (2H, bs) . 7.15 (IB. s), 8.56 
(1H, s). Tetramethylsilane was used as Internal reference. 



29 

Evamplo 3 

^hlftr/w^-fnrfnry l ami nn-5-snl f amo VlhPn 70 V) OX Vmethyl 
tS.S.S)-N- fl- rf4- r h1ftrn-2-fnrf,ir Y 1aimnn-')-snlfflmOVlhPnZ0- 

y i 0 vy^ mo t hnvyrarhonyi i -i-phpn vi propyl 1 -alan v l prol i nate 

A solution of (S,S,S) -l-N-[ l-carboxy-3-phenylpropyl] - 
alanylproline <0.186 g) and sodium hydroxide (0.040 g) in 
water (25 ml) is evaporated to dryness in vacuo . The 
residue is dried by azeotropic distillation with ethyl 
methyl ketone in vacuo. The resulting di-sodium salt is 
dissolved in dimethyl formamide (30 ml) and cooled to 3*C. 
iodomethyl 4-chloro-2-f urf urylamino-5-sulf amoylbenzoate 
(0.471 g) is added, and the mixture is stirred with 
ice-cooling for one hour and at 20-C for one hour. The 
solvent is removed in vacuo (0.1 mmHg) at 20«C. The residue 
is partitioned between water (25 ml) and ethyl acetate (25 
ml). The ethyl acetate layer is extracted with water (10 ml) 
followed by saturated sodium chloride solution (2 ml), dried 
with magnesium sulfate, and evaporated in v a cuo . The 
residue is purified by flash chromatography on silica gel 60 
(230 - 400 mesh) (Merck) at 1.5 bar nitrogen with an eluent 
consisting of methylene chloride: ethyl acetate (1:1). 

The fractions are analyzed by TLC, and the fractions 
containing the title compound (Rf = 0.47 on a silica gel 60 
F-254 plate (Merck), with an eluent consisting of methylene 
chloride: ethyl acetate (1:3), and visualized by UV (254 and 
360 nm)) are combined and evaporated in vacuo to yield the 
title compound as a syrup. 

The proton NMR-spectrum (CDC^ + D^O) showed 
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signals at 6 =3,29 <1H, t) , 4.41 (4H, m) , 5.93 (4H, bs) , 
6.3 (4H, m), 7.37 (2H, ro) , 8.53 <lH,s), 8.56 (1H, s) . 
Tetramethylsilane was used as internal reference. 

Rvample 4 

i* .s . s . s . -->- f m- fl - f ^ph^ow-Vnrnnvl ami no-V^n 1 f rimoYi ~ 
H C »^ Y T rt vvr ^>>"v^arhnnvn-1-nhpnYlpropYl 1-2- 

By following the procedure of Example 2, but 
replacing iodomethyl 4-chloro-2-furfurylamino-5-sulf amoyl- 
benzoate by an equimolar amount of iodomethyl 4-phenoxy- 
-3-propylamino-5-sulfamoylbenzoate (prepared from the 
corresponding chloromethyl ester of Preparation 4 by 
reaction with excess of potassium iodide in acetone and 
subsequent precipitation of the iodomethyl ester by dilution 
with chilled water), and (S,S,S) -N(l-carboxy-3-phenyl- 
propyD-alanylproline by an equimolar amount of (S,S,S,S,S)- 
-2- [N- ( 1-ca rboxy-3-phenylpropyl) -alanyl ]-2-azabicyclo [3.3.0] 
octane-3-carboxylic acid, the title compound was obtained 
as a white amorphous substance. 

Example 5 
f S,c.<n-M-P-''-r>^™* Y- V^^ 

fTlf y } - m ^hn r Y-^" v1 ^-"^" v1r>rf > nv1 1-nnnylprnline 

A solution of benzyl (S,S,S)-N-[l-(4-phenoxy-3- 
-propylamino-5-sulfamoylbenzoyloxy)-methoxycarbonyl-3- 

-phenylpropyll-alanylprolinate (1.4 g) in ethyl acetate (80 
ml) was shaken in a hydrogen atmosphere in the presence of 



10% palladium-on-carbon catalyst (0.4 g) . After 2 hours the 
hydrogen uptake had ceased, the catalyst was removed by 
filtration, and the filtrate was evaporated in VflCUP. 

The completion of the reaction had been controlled by 
TLC on a silica gel 60 F-254 plate (Merck) with the eluent 
ethyl acetate: ethanol: acetic acid (90:10:0.5), visualized 
by OV (254 and 360 nm) . Rf value: 0.18. 

The residue of the evaporation was triturated with 
petroleum ether to give the title compound as a colourless, 
amorphous powder, which was isolated by filtration. 
Mass-FAB-spectrum: (M + H) + m/z 711, (M+K) m/z 749. 

The proton NMR-spectrum {{CD J CO showed signals 
at a . 0.74 (3H, t, J-7) , 1.17 C», a, J-7). l.«-l.«3 (2H, 
«>, 2.7 (2H, t), 3.15 <2H, q) , 3.3-3.85 (4H, » , 4.5 (IB. 

6.07 (2H, s), 6.6 (2H, bs) , 6.8-7.5 (SB. ») . 7.2 (5H, 
s ), 7.55 (1H, d, J=2), 7.89 (1H, d, J=2) . 



.. ^^-,-^wv n . rhonvl- Vphenvlrrnpyl i-nlnnylprnllne 

A solution of benzyl (S,S,S)-N-tl-[4-phenoxy-3-(l- 
-pyrrolidyl)-5-sulfamoylbenzoyloxy3-methoxycarbonyl-3- 
-phenylpropyll-alanylprolinate (115 mg) in ethyl acetate (15 
m l> was shaken in a hydrogen atmosphere in the presence of 
10% palladium-on-carbon catalyst (30 mg) . 

The reaction was controlled by TLC on a silica gel 60 
F-254 plate (Merck), with the eluent ethyl acetate: ethanol: 
acetic acid (90:10:0.5) visualized by UV (254 and 360 nm) , 
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Rf -value of the title compound: 0.19. 

After completion of the reaction, the catalyst was 
removed by filtration, and the filtrate was evaporated 
in.s^acu^ The residue was triturated with petroleum ether 
to give the title compound as a straw coloured amorphous 
powder. It was isolated by filtration and dried in 
vacuo (0.07 mmHg) for 2 hours. 

The proton NMR-spectrum ((CD^CO showed signals 
at 5 = 1.17 (3H, d), 2.7 (2H, t) , 3.15-3.9 (8H, m) , 4.5 (1H, 
m ), 6.07 (2H, s), 6.5 <2H, bs) , 6.77 (2H, d, J=7) , 6.9-7.5 
(3H, m), 7.2 (5H, s) , 7.65 (1H, d, J=2) , 7.99 (1H, d, J=2) . 
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CLAIMS: 



1. A conpound of the general fornula I: 



^ -ai 0 ai 2 -cii-NH-ai-c 



i» «Mch the esy^etric centers All have the S-eonf ieuration . anl 
in which R stands for 



CQ., - CO- 



X°°2 R2 , (I . C) 



fi I oo 9 n' 

or 



r Y VjwiigOoai (id) 



I 



and R 1 and R 2 , which can be the same or different, each stands 
for hydrogen, lower alkyl. aryl-lower alkyl, or -A-O-C-D; 

„ n l _ p 2 . _A-0-C-D: where A 
provided that at least one of R or R is A-oy- ' 

stands for -CH(R^)-, ^Bjj-aKOn^-, or ^ 2 ^C===C-CH 2 -. 

o o 

s c / 
II 

o 

«*ere R 3 is hydrogen, lower alicyl or aryl-lower alicyl; lower 
TZ stands £ straight or branched C^-a^yl, aryl stands 



for unsubstituted or substituted phenyl Qr naphthyl, and 

D-C-O- stands for the radical of a carboxy group containing 

II 
O 

ccnipound (D-O00II) with diuretic and/or saluretic activity, and 
salts thereof. 



2. Hie invention substantially as described. 
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